The paper explores the interdependence of FDI between India and ASEAN-5 countries namely, namely Indonesia, Malaysia, Philippines, Singapore and Thailand, at the individual and group level. The empirical analysis is based on time series cointegration and causality test over the period . The findings suggest the presence of interdependence of FDI between India and ASEAN-5 countries. The policy implication of this study is that with the increasing interest of economic integration around the globe, especially with India-ASEAN Regional Trade and Investment Area (RTIA), the existence of interdependence of FDI between member countries is an important feature for maintaining growth sustainability in the Asian economy.
Introduction
The effect of regional integration on trade flows and foreign direct investment flows are very common in international finance, particularly during the current globalization era. The specialty of regional integration is that it not only creates interdependencies between the countries within the system but also creates interdependencies with other countries in the world. The objective is to increase foreign direct investment (FDI) inflows and trade flows among the member countries. For instance, the Association of Southeast Asian Nations (ASEAN) Free Trade Agreement (AFTA) was designed as a means to increase FDI inflows and to stimulate interregional trade in the Southeast Asia (Kreinin et al., 2008) . Similarly, India-ASEAN Regional Trade and Investment Area (RTIA) is designed to stimulate FDI and trade flows among its member countries (Karmakar, 2005) . The question is very obvious here how far these countries are very interdependent to each other, particularly on FDI flows and trade flows. The objective of this paper is to study the interdependencies of FDI inflows between India and ASEAN-5 countries, namely Indonesia, Malaysia, Philippines, Singapore and Thailand, at the individual country level and as a whole.
The foreign direct investment (FDI) is one of the fundamental instruments of economic growth. The importance of FDI is, in fact, much higher in the Asian economy because of their inability to generate internal savings in response to their investment needs. One of the most cited reasons for the high economic growth in Asia in the recent era is due to the inflows of FDI in the region. It is one of the most effective ways by which Asian countries are integrated with rest of the world and vice versa. It promotes economic growth by number of ways: (1) increasing the volume of investment and its efficiency; (2) generating technological diffusion from the developed countries to the recipient country; (3) augmenting stock of knowledge in the host country through labour training, skill acquisition and diffusion and the introduction of alternative management practices and organizational arrangements (Vadlamannati et al., 2009; Pradhan, 2006; Li and Liu, 2005; Okamoto and Sjobolm, 2005; Hermes and Lensink, 2003; Zhang and Felmingham, 2002; De Mello, 1999; Borensztein et al., 1998; Balasubramanyam et al., 1996; Chao and Yu, 1994; Grossman and Helpman, 1991) . Both India and ASEAN-5 has undergone a progressive economic growth in the last decade and referred as the most dynamic economies in the world (Zhang and Ow, 1996) . They share a vital cohesion where both have high dependency on FDI as a tool of export-led growth.
India has recorded immense net inflow of FDI that increased from average annually increment of US$ 6.9 billion from 1990 to over US$ 12.8 billion between 2000 US$ 12.8 billion between -2008 . The FDI inflow into India is showing a tremendous upward trend from 1992 onwards and reached US$ 41.5 billion in 2008. On the contrary, the performance of FDI inflows into ASEAN-5 countries is also very favorable during the recent era, particularly in the 1990s. The region has successfully attracted high volume of FDI since early 1990s, where it is recorded US$ 66.7 billion in 1996 but the volume declined to US$ 59.1 billion in 1997 due to Asian Financial Crisis. Nevertheless, the FDI inflows into ASEAN-5 remained favorable with progressive performance and reached US$ 106.7 billion in 2008 (see Figure 1) . Although ASEAN-5 and India become rivalry from the perspective of FDI recipient in the region, there is a significant bilateral relationship exist between India and ASEAN-5 (e. g. RTIA). Therefore, the paper likes to examine whether the FDI inflows of India is affected by the FDI inflows of ASEAN-5 countries. The rest of the paper is organized into four different sections. Section II presents literature review; Section III describes the econometric modeling and data descriptions; Section IV discusses the empirical results; and the final section offers the concluding remarks.
Literature Review
The following section will introduce the theoretical background, and introduce the empirical model that is estimated in this analysis.
Foreign Direct Investment (FDI) plays very key role in development. Its role is manifold and can be analyzed under two different conditions: first, the determinants of FDI on development; second, causality between FDI and development. In the first case, the role of FDI is country specific and can be positive, negative or insignificant, depending on the economic, institutional and technological conditions in the recipient economy (Bhat et al., 2004; Kohpaiboon, 2006) . The second case is, however, very diverging, particularly with reference to direction of causality. The divergent is due to time periods, country specifications and partly due to methodological differences. We have literature on both these aspects.
FDI has been widely recognized as a growth-enhancing factor in the host country. It not only a source of capital but also a medium for acquiring skills, technology, organizational and managerial practices and access to markets (Noorbakhsh et al., 2001) . FDI introduces advanced technology and that can enhance the technological capability of the host country and hence, generating sustainable economic growth. Most interestingly, the technological benefit is not limited to locally affiliated firms but can also spread to non-affiliated ones. The latter benefit is usually called as technology spillover (Kugler, 2006; Moran, 2001 ). The process is however not automatic but depends upon country specific factors and policy environment. Moreover, the flows of FDI could be very positive, if there is integration of countries across the world. According to Feenstra and Markusen (1994) , FDI determines growth through incorporation of inputs and technological absorptive in the production process. In the first case, output growth can result from the use of a wider range of intermediate goods in FDI related manufacturing. In the second case, FDI is expected to be a potential source of productivity gains via spillovers effects. Balasubramanyan et al. (1996) find significant positive association between FDI and economic growth and suggest that the above relationship is more holistic in the export promotion policy (EPP) in contrast to import substitution policy (ISP) of a country. In other words, the effect of FDI on economic growth is more attractive under openness in contrast to trade restrictions in the host country. This finding is also similar with the findings of Brecher and Findlay (1983) , Bhagwati (1994) and Kokko et al. (2001) . The UNCTAD (1999) finds both positive and negative association between FDI and growth, depending upon the incorporation of various variables like infrastructure, market integration, etc. in the model. According to Borensztein et al. (1998) , the difference in the technological absorptive ability also makes the variation between FDI and growth across the countries. In their study, human capital plays a very key role in attracting FDI inflows to a host country, as it determines the ability to adopt the foreign technology. The larger the endowment of human capital, the higher is the economic growth via FDI inflows (and vice versa). The study of Xu (2000) ensures that technology transfer provided by US multinationals contributes more productivity growth in the developed countries in contrast to developing countries. This is because most of the developing countries do not have the threshold requirement of human capital and hence, they find difficulty to benefit from inward FDI. That means country must have minimum threshold stock of human capital in order to gain positive effects of FDI. Olofsdotter (1998) finds a positive association between FDI and economic growth and suggests that the association will be much stronger, if the country specific has a higher level of institutional capability and the bureaucratic efficiency.
According to Bengoa and Sanchez-Robles (2003) , FDI has a positive association with economic growth, provided the host country must have human capital, economic stability and liberalized markets in order to benefit from long-term FDI inflows. The study by Durham (2004) finds a negative association between FDI and economic growth; but suggests that the effects of FDI are contingent on the absorptive capability of host countries. Bende-Nabende et al. (2003) find significant positive association between FDI and economic growth in the country like Philippines and Thailand and negative association between the two in the country like Japan and Taiwan. This is mostly due to more absorptive capabilities of Japan and Taiwan in contrast to Philippines and Thailand. The negative association between FDI and economic growth also find by Germidis (1977) , Mansfield and Romeo (1980) , Haddad and Harrison (1993) , and Aitken and Harrison (1999) .
The causality approach, on the other hand, mostly focuses on the possibility of endogeneity of the variables. The issue could be bilateral causality or multilateral causality. But our focus is limited to bidirectional causality only. In the below, we highlight few selected studies on the above aspects. Kholdy (1995) , applying Granger causality test, finds no causality between the FDI and economic growth but suggests that FDI generates limited efficiency spillovers and an important vehicle for technology transfer. Zhang (1999a), applying causality test, finds the causality between FDI and economic growth in the long run in the country like China, Hong Kong, Indonesia, Japan and Taiwan and in the short run in Singapore. In another study, Zhang (1999b), applying cointegration and error correction models, finds the existence of both a long-run equilibrium between FDI and Economic growth and bidirectional causality between the two in Chinese economy. This finding is also consistent with the findings of Nair-Reichert and Weinhold (2001). Chakrobarty and Basu (2002), applying cointegration and error correction modeling technique, finds a uni-directional causality between FDI and economic growth and that is from economic growth to FDI only. Choe (2003) detects bi-directional causality between FDI and economic growth and suggest that the effect is more from economic growth to FDI. Bhat et al. (2004) , applying Granger causality test, find an independent association between FDI and economic growth in the Indian economy. So the relationship between FDI and growth is very controversial. It varies from country to country and even within a country with different time periods (See Hermes and Lensink, 2003; Li and Liu, 2005) .
In short, the above literature reflects various aspects of FDI and its integration with growth. The literature is, however, very limited with respect to interdependence of FDI inflows among the various countries. The resent study is, therefore, very keen to investigate the same. In specific, the aim of this paper is to investigate the interdependence of FDI inflows in India with ASEAN-5 by applying the causality approach. The detail description of this approach is given below.
Modelling and Database
The study of interdependence between FDI of India and FDI of ASEAN-5 is examined in three steps: test of stationarity, test of cointegration and test of causality. The details of these three tests are described below.
Test of Stationarity
The study uses Augmented Dickey Fuller (Dickey and Fuller, 1981; 1986) test to examine the stationarity of the variables. The structure starts with the following time series model.
………..……. (1)
Where, ε t is error term and the null hypothesis is to test whether β is equal to zero or not. Though the Augmented Dickey Fuller (ADF) test is very simple and frequent use in econometric analysis, it is not reliable in small samples, because of its poor size and power properties. That means ADF test can over-reject the null hypothesis when it is true and under reject it when it is false (see Dejong et al., 1992; Harris and Sollis, 2003) . The study, therefore, uses Dickey Fuller Generalized Least Squares (DFGLS) test (Elliot et al., 1996) and Ng-Perron test (Ng and Perron, 2001 ) test to check the stationarity. DFGLS is an extension of ADF by de-trending. Assuming that we need to test the order of integration of the variable Z t , the DFGLS de-trending test is based testing H 0 : φ = 0 in the regression.
………..……. (2)
Where, Z t d is the de-trended series. The null hypothesis of the test is that Z t has a random walk trend, possibly with a drift, as follows:
………..……. (3)
The DFGLS proposes two alternative hypotheses: (1) Z t is stationary about a linear trend; (2) it is stationary with a (possibly) non-zero mean, but with no linear time trend.
For the first hypothesis, the test is performed by estimating the intercept and trend using the GLS technique. The estimation is performed by generating the following variables.
Where T represents the number of observations for Z t and c is fixed (see Elliot et al., 1996) . The OLS is performed on the following equation:
………..……. (7)
And the OLS estimators (µ 0 and µ 1 ) are utilized for the removal of trend from Z t . The ADF test is then applied on the transformed variable by fitting the OLS regression.
………..……. (8)
Where, the null hypothesis is to test whether β is equal to zero or not. Now for second hypothesis, we take 7   c in the equation of  and then compute
The ADF regression is fitted on new transformed variables and then null hypothesis is to test whether β is equal to zero or not. In both the cases, the tabulated variable is provided by Elliot et al. (1996) . Though the DFGLS test is very impressive with power gains, the simulation shows that the test exhibits strong size distortion. Like other tests, the null hypothesis of unit root cannot be rejected, if the test statistic is higher than critical value.
Cointegration Test
When the series becomes stationary at the first difference level, there is possibility of linear combinations between the variables. The test applies to examine the same is known as cointegration (Granger, 1988) . Cointegration technique examines whether there exists a long run relationship among the set of integrated variables. Econometric literature, for both univariate and multivariate, has abundant techniques [Engle and Granger, 1987; Engle and Yoo, 1987; Phillips and Hansen, 1990; Johansen, 1988; Johansen and Juselius, 1990] that can examine the long run equilibrium relationship among different time series variables. The study, however, uses Johansen's technique to study the long run equilibrium. The detail of this technique is as follows: Let X t be a (n X 1) vector of variables with a sample of t. Assuming X t follows I (1) process, identifying the number of cointegrating vector involves estimation of the vector error correction representation:
………..……. (14)
Where, vector X t and X t-1 are I (1) representation. The long run equilibrium relationship among X t is determined by the rank of  (say r) is zero, then equation (3) can be transferred to a VAR model of pth order and the variables in level do not have any cointegrating relationship. If 0 < r < n, then there are n X r matrices of  and  such that Here, the null hypothesis of r cointegrating vectors is tested against the alternative hypothesis of r +1 cointegrating vectors. Hence the null hypothesis r = 0 is tested against the alternative r ≤ 1, r =1 against the alternative r ≤ 2, and so forth. The critical values for boot trace and maximum eigen value statistics are reported in Osterwald-Lenum (1992) . It is well known that the cointegartion tests are very sensitive to the choice of lag length. The AIC and SBC has been choosen for the same.
Granger Causality Test
When two variables are cointegrated, the Granger representation theorem suggests that there is possibility of causality between these variables at least in one direction. Engle and Granger (1987) , however, cautioned that if the Granger causality test is conducted at first difference through VAR method than it will be misleading in the presence of cointegration. Hence, an inclusion of an additional variable to the VAR method such as an error correction would help us to capture the long run relationship. The detail structure of this VAR model is as follows: 
. (18)
Where INDI stands for FDI inflows of India, INDO stands for FDI inflows of Indonesia, MALA stands for FDI inflows of Malaysia, PHIL stands for FDI inflows of Philippines, SING stands for FDI inflows of Singapore, THAI stands for FDI inflows of Thailand. The α 0 acts as an identity matrix. To test the causal relationship between FDI inflows of two countries, we adopt the modified WALD (MWALD) test proposed by Toda and Yamamoto (1995) . The test starts with the FDI inflows between India and Indonesia and than can be generalized to rest of the countries. Table 1 .
Results and Discussion
Before proceeding to undertake the empirical analysis to test for the interdependence of income, a simple correlation analysis is conducted. The positive correlation indicates that one country's FDI would increase the other country's FDI and the negative correlation indicates one country's FDI would decrease the other country's FDI. The results, presented in Table 1 , indicate that there is positive association between India and ASEAN-5 except Indonesia. The positive correlation is, however, does not indicate the evidence of cointegration or causality between them. Therefore, we investigate the same by the help of cointegration and causality technique. The econometric analysis of this section starts with the stationarity of the time series data and that is the prime requirement for cointegration and causality test. Unit root test has applied to examine the stationarity property of the time series data. It is to be noted that a significant relationship only exists when the variables in the model are in the same order of integration. The estimated results of unit root tests (ADF, DFGLS and Ng-Perron) are reported in Table 2 . The results indicate that the computed test statistics could not reject the null hypothesis of stationarity. This confirms that the time series variables are having unit root problems at the level data. That means the variables are non-stationary in their level data and suggests checking the stationarity at a higher order of differencing. However, once the first differences of the variables are considered, the null hypothesis of unit root is rejected at 5% significance level. This is exclusively true for India and ASEAN-5, namely Indonesia, Malaysia, Philippines, Singapore and Thailand, at individual level and group level. Overwhelmingly, all the testing procedures suggest the existence of unit root or non-stationarity in the level data but found stationary at the first difference. This confirms that the variables are integrated of order one [or I (1)].
Having confirmed the existence of unit roots for all the data series, the next step is to check possibility of long run equilibrium relationship between them. The Johansen's maximum likelihood cointegration test is applied for the same. The estimated results (λ tra and λ max ) are reported in Table 3 at the individual country level and Table 4 at the group level. The null hypothesis of no cointegrating vector in favour of at least one cointegrating vector is rejected at 5% significance level. The rejection of null hypothesis of no cointegration implies that the countries do not drift apart and share at least a common stochastic trend in the long run. This confirms that there is cointegration, indicating a significant long run relationship between FDI of India and FDI of ASEAN-5. Overall, the results indicate that the variables share a long run co-movement that is bounded by their long run equilibrium relationship.
The cointegrating test is, however, does not provide an indication of causality between India and ASEAN-5. We deploy Granger causality test to detect the direction of causality. The results of Granger causality test based on VAR is reported in Table 4 at the individual country level and Table 5 at the group level. It shows the presence of unidirectional causality from Singapore to India. The estimated F-statistics rejected the null hypothesis of non-causality at 1% level of significance. This suggests that Singapore's FDI inflows have significant impact on Indian FDI inflows. The findings also show the presence of bidirectional causality between India and Malaysia and between Thailand and India. This suggests that FDI inflows are very interdependent between India, Malaysia and Thailand. That means the FDI of Malaysia and FDI of Indonesia causes the FDI inflows of India. On the contrary, the FDI inflows of India also cause the FDI inflows of Malaysia and FDI inflows of Thailand. We, however, do not find any causality from FDI of India to FDI of Indonesia and FDI of Philippines. In addition to individual member countries of ASEAN, the study finds the bidirectional causality between FDI of India and FDI of ASEAN-5 as a whole. In other words, the FDI of India does Granger cause FDI of ASEAN-5 and vice versa. To complement this study, it is important to investigate whether the above long run relationship that we found are stable over the period of study. We conduct the diagnostic tests for serial correlation (LM test), autoregressive conditional heteroskedasticity (ARCH test), heteroskedasticity (White test) and stability test (Ramsey test). The estimated results are reported in Table 6 . The results confirm the stability of the model on the nexus between economic growth and defense spending in the ASEAN-5 countries.
Conclusion
The paper empirically examines the interdependence of FDI inflows between India and ASEAN-5 countries, namely Indonesia, Malaysia, Philippines, Singapore and Thailand, at the individual level and group level over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The main findings of this study are summarized as follows: 1) FDI inflows are integrated of order one for India and ASEAN-5 countries, namely Indonesia, Malaysia, Philippines, Singapore and Thailand, at the individual level and as a whole.
2) Johansen's multivariate cointegration test confirmed the presence of cointegration between FDI inflows of India and ASEAN-5, both at the individual level and group level. The multivariate cointegration test indicates that these countries are moving towards long run equilibrium. This evidence brings positive implications towards the establishment of the India-ASEAN Regional Trade and Investment Area (RTIA) in order to enhance the economic and integration between the two.
3) The Granger causality model confirms the presence of causality between FDI of India and FDI of ASEAN-5 at the individual country level and as a whole. The policy implication is that the existence of interdependence between India and ASEAN-5 is not only boost the capital flows in the member countries but also provides a base for attaining high economic growth in the region. In fact, the current level of interdependence between FDI of India and FDI of ASEAN-5 is high or not, is a secondary issue. What is more important is the degree of commitment these countries would provide and the strong tendency of the intra-blocs of other regions in the world. As the direction of the journey is rather clear for the India-ASEAN-5 relationship that would be an interesting exercises towards the concept of the "Asian Economic Community (EAC)". The other important policy implication is the boost of macroeconomic sustainability in the Asian region. This will provide a tie between them and brings the road towards the broader desire for economic, monetary and financial cooperation in the EAC. 
